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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Yoichi Kato 
Serial No.: 
Filed: 

Title: NEGATIVE ION EMITTING METHOD AND 
APPARATUS THEREFOR 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to an examination of the merits in the above-identified application, please enter the 
following amendments. 
IN THE SPECIFICATION 

On Page 1 , Line 5, insert --Field of the Invention--; 

Line 7, insert -Description of the Related Art--; 
Line 14, after "between" insert --the-; 
Line 14, after "to" insert -the-. 
On Page 2, Line 15, delete "require" and insert -requires-; 
Line 20, delete "fail" and insert -a failure--. 
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Examiner: 
Group Art Unit: 

June 9, 2000 

Irvine, California 92614 



On Page 5, Line 19, after "blocking" insert -the-. 
On Page 6, Line 13, delete "Then" and insert -When--. 
On Page 8, Line 19, delete "Then" and insert -When--. 
TN THE SPECIFICATION 

Please add the following newly drafted Claims 18-20: 

1 18. A negative ion emitting apparatus as in Claim 3 wherein the load resistance section 

2 includes carbon having a resistance of 20 Q and the DC high-voltage power supply section can 

3 provide 5kV. 

1 19. A negative ion ernitting apparatus as in Claim 9 wherein the load resistance section 

2 is carbon in each of said discharge electrode sections and the additional load resistance section in 
3" the distributor is carbon. 

1 20. A negative ion emitting apparatus as in Claim 19 wherein the respective carbon 

2 sections have a resistance of 20 Q. and the DC high-voltage power supply section can provide 5kV. 
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REMARKS 

The proposed corrections in the specifications are to address minor grammatical matters and 
do not add any new matter. The additional dependent claims are within the scope of the original 
claims. 

Attached hereto is a PTO Form 1449 for consideration by the Examiner. 
If the Examiner believes a telephone interview will help further the prosecution of this case, 
he is respectfully requested to contact the undersigned attorney at the listed telephone number. 

Respectfully submitted, 
PRICE, GESS & UBELL 
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■Registration No. 25,124 
2100 S.E. Main St., Suite 250 
Irvine, California 92614 
Telephone: 949/261-8433 
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TITLE OF THE INVENTION 
NEGATIVE ION EMITTING METHOD AND APPARATUS THEREFOR 



BACKGROUND OF THE INVENTION 
This invention relates to a negative ion emitting method 
and an apparatus therefor. 

A conventional negative ion emitting apparatus is 
generally constructed in such a manner that electrons or negative 
ions are emitted from a negative electrode set at a high voltage 
relative to a ground voltage to a positive electrode set at a 
high voltage. This is commonly called a corona discharge system. 

Unfortunately, the corona discharge system has some 
important problems . One of the problems is that ozone is 
generated in air between discharge electrodes due to corona 
discharge. Another problem is that it causes generation of 
positive ions on a side of the positive electrode concurrently 
with generation of ozone. 

Now, the conventional negative ion emitting apparatus 
will be described with reference to Fig. 9 together with a 
mechanism for absorbing ozone and positive ions. The 
conventional negative ion emitting apparatus includes a negative 
electrode 1 which is formed at a distal end thereof with an acute 
angle, as shown on a right side in Fig. 9. Also, it includes a 
positive electrode 9 of a cylindrical configuration arranged so 
as to receive negative ions emitted from the negative electrode. 
The positive electrode 9 is shown on a left side in Fig. 9. 
Reference numeral 2 designates an electrode support and 6 is a 
high-voltage power supply. 

The conventional negative ion emitting apparatus further 
includes a first filter 10 arranged between the positive 
electrode 9 and the negative electrode 1. The first filter 10 
has activated carbon incorporated therein, which functions to 



absorb ozone thereon, to thereby prevent ingress of ozone to the 
positive electrode 9. 

The cylindrical positive electrode 9 is provided therein 
with a second filter 11 for absorbing positive ions generated due 
5 to the corona discharge thereon. To this end, the second filter 
11 has a catalyst for absorbing positive ions added thereto. 

The above-described construction of the conventional 
negative ion emitting apparatus permits ozone and positive ions 
thus generated to be effectively absorbed on the way to a 
10 negative ion storage section, so that only negative ions may be 
guided through the positive electrode 9 to the negative ion 
^ storage section. 

Unfortunately, the above-described construction of the 
conventional negative ion emitting apparatus causes the apparatus 
IS- to be complicated in structure and require the above-described 
mechanism for absorbing ozone and positive ions. Also, the 
~ mechanism must be periodically replaced. In addition, the 
~= conventional negative ion emitting apparatus often causes 
* neutralization of negative ions with positive ions on the way to 
2Q~ the negative ion storage section, resulting in fail to exhibit 
satisfactory efficiency. 

SUMMARY OF THE INVENTION 
The present invention has been made in view of the 
25 foregoing disadvantages of the prior art. 

Accordingly, it is an object of the present invention to 
provide a negative ion emitting apparatus which is capable of 
effectively emitting electrons or negative ions without requiring 
any mechanism for absorbing ozone and positive ions. 
30 It is another object of the present invention to provide 

a negative ion emitting method which is capable of effectively 
emitting electrons or negative ions without requiring any 



mechanism for absorbing ozone and positive ions. 

In accordance with one aspect of the present invention, 
a negative ion emitting apparatus is provided. The negative ion 
emitting apparatus includes a DC high-voltage power supply 
section, at least one discharge electrode section, and at least 
one load resistance section arranged between the DC high-voltage 
power supply section and the discharge electrode section so as 
to restrict flowing of electrons from the DC high-voltage power 
supply section to the discharge electrode section. 

In a preferred embodiment of the present invention, the 
DC high-voltage power supply section is connected to the load 
resistance section and discharge electrode section through a 
high-voltage wiring. 

In a preferred embodiment of the present invention, the 
discharge electrode section is constituted by a needle electrode 
formed at a distal end thereof with an acute angle. 

In a preferred embodiment of the present invention, the 
amount of negative ions emitted is varied by varying a load 
resistance of the load resistance section. 

In a preferred embodiment of the present invention, a 
plurality of the discharge electrode sections are arranged, a 
distributor is arranged between the discharge electrode sections 
and the DC high-voltage power supply section and provided therein 
with an additional load resistance section, and the DC high- 
voltage power supply section and the discharge electrode sections 
are connected to the distributor. 

In accordance with another aspect of the present 
invention, a negative ion emitting method is provided. The 
negative ion emitting method includes the step of connecting at 
least one load resistance section between a DC high-voltage power 
supply section and at least one discharge electrode section, to 
thereby restrict flowing of electrons from the DC high-voltage 



power supply section to the discharge electrode section for 
emission of negative ions from the discharge electrode section. 



BRIEF DESCRIPTION OF THE DRAWINGS 
5 These and other objects and many of the attendant 

advantages of the present invention will be readily appreciated 
as the same becomes better understood by reference to the 
following detailed description when considered in connection with 
the accompanying drawings; wherein: 
10 Fig. 1 is a side elevation view showing an embodiment of 

a negative ion emitting apparatus according to the present 
invention; 

Fig. 2 is a side elevation view showing another 
=1 embodiment of a negative ion emitting apparatus according to the 
15 present invention; 

III Fig. 3 is a schematic view showing measurement of 

negative ions emitted from the negative ion emitting apparatus 
according to the present invention; 
_ Figs. 4 to 7 each are a graphical representation showing 

20;;= results of the measurement in Fig. 3; 

Fig. 8 is a schematic view showing sampling of gas 
generated from each of the negative ion emitting apparatus of the 
present invention and a conventional air cleaner; and 

Fig. 9 is a side elevation view showing a conventional 
2 5 negative ion emitting apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A negative ion emitting apparatus according to the 
present invention will be described hereinafter with reference 
30 to the accompanying drawings. 

Referring first to Fig. 1, an embodiment of a negative 
ion emitting apparatus according to the present invention is 



illustrated. A negative ion emitting apparatus of the 

illustrated embodiment includes a needle electrode 1 acting as 
a discharge electrode section for emitting negatively charged 
electrons. The needle electrode 1 is made of a conductive metal 
material and pointed at a distal end thereof or formed at the 
distal end with an acute angle like a needle. The needle 
electrode 1 is supported in an electrode support 2 so that the 
distal end of the needle electrode 1 is outwardly projected from 
the electrode support 2. The electrode support 2 is made of an 
insulating material and formed to have a box-like configuration. 
The electrode support 2 has a load resistance section 3 arranged 
therein and the needle electrode 1 is connected at a proximal end 
thereof to the load resistance section 3 . The needle electrode 
1 is preferably made of a conductive metal material such as 
titanium or the like which is harmless to the human body and hard 
to round at the distal end thereof by discharge. Titanium or the 
like may be suitably used for this purpose. 

The load resistance section 3 is constructed so as to 
function as a pressure unit of a kind for blocking flowing of 
electrons until a DC high voltage applied to the load resistance 
section 3 exceeds a predetermined limit level. The electrode 
support 2 may be made of, for example, a Derlin (trademark) or 
Teflon (trademark) material of a cylindrical shape and the load 
resistance section 3 may be made of, for example, carbon. 

The electrode support 2 is securely mounted on a support 
base 4 using any suitable means. The load resistance section 3 
is connected through a high-voltage wiring 5 to a DC high-voltage 
power supply section 6 constituted by a DC high-voltage power 
supply unit. 

In the illustrated embodiment, a motor-driven fan (not 
shown) may be arranged behind the needle electrode 1, to thereby 
forcibly forwardly guide negative ions emitted from the needle 



electrode 1 . 

In the negative ion emitting apparatus of the illustrated 
embodiment thus constructed, when a high voltage is applied from 
the DC high-voltage power supply section 6 through the high- 
5 voltage wiring 5 toward the needle electrode 1, negatively 
charged electrons are apt to be directed through the high-voltage 
wiring 5 toward the needle electrode 1. However, the load 
resistance section 3 arranged between the needle electrode 1 and 
the high-voltage wiring 5 blocks flowing of the electrons to the 
10 needle electrode 1. 

Thus, the negatively charged electrons are filled in the 
C| wiring 5 before the load resistance section 3 due to the blocking 
m by the load resistance section 3. Then, the DC high-voltage 
ill applied exceeds a predetermined limit level, it forcibly expels 
15 ;jf the electrons through the load resistance section 3 to the needle 
W electrode 1, so that the electrons or negative ions may be 
q emitted from the needle electrode 1 . 

!£; The atmospheric air constantly contains moisture in an 

=fl amount of about 30%. This results in hydrogen ions (positive 

20 ions) in the moisture always floating in the air. In addition 
to the hydrogen ions, a variety of other positive ions are 
likewise present in the air. Presence of such positive ions in 
the air permits the air to be regarded as a virtual positive 
electrode, so that discharge might occur in the air. In this 

25 instance, the above-described construction of the illustrated 
embodiment permits an impedance of the load resistance section 
3 to be increased as compared with that between the virtual 
positive electrode and the needle electrode 1, leading to 
emission of electrons or negative ions from the needle electrode 

30 1. 

Such emission of electrons or negative ions from the 
needle electrode 1 requires matching between a power voltage of 
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the high-voltage power supply section 6 and a resistance of the 
load resistance section 3. For example, setting of a power 
supply of the high-voltage power supply and a resistance of the 
load resistance section at 5 kV and 20 Q leads to emission of 
negative ions from the needle electrode 1. Such emission of 
negative ions from the negative ion emitting apparatus of the 
illustrated embodiment was confirmed by luminescence of a 
fluorescent tube obtained due to approaching of the apparatus to 
the fluorescent tube. 

Referring now to Fig. 2, another embodiment of a negative 
ion emitting apparatus according to the present invention is 
illustrated. A negative ion emitting apparatus of the 
illustrated embodiment includes three needle electrodes la, lb 
and lc, electrode supports 2a, 2b and 2c in which the needle 
electrodes la, lb and lc are arranged and which have load 
resistance sections 3a, 3b and 3c arranged therein, respectively, 
and support bases 4a, 4b and 4c for supporting the electrode 
supports 2a, 2b and 2c thereon. The needle electrodes la, lb and 
lc are connected through a common distributor 7 to a common high- 
volt age power supply section 6. The needle electrodes la, lb and 
lc are connected through high-voltage wirings 5a, 5b and 5c to 
the distributor 7. The distributor 7 and high-voltage power 
supply section 6 are connected to each other through a single 
high-voltage wiring 5. 

In the illustrated embodiment, the respective three 
needle electrodes, electrode supports, support bases and high- 
voltage wirings are arranged. However, they are not limited to 
such number. Thus, the respective two or four components may be 
arranged. 

The distributor 7 includes a housing made of an 
insulating material and has a load resistance section 8 arranged 
therein. The load resistance section 8 may be constructed in the 
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same manner as the load resistance sections 3a to 3c. The high- 
voltage wiring 5 and high-voltage wirings 5a to 5c are connected 
to each other through the load resistance section 8. The load 
resistance section 8 functions to block flowing of negatively- 
charged electrons from the high-voltage power supply section 6 
thereto and equalize distribution of electrons to the needle 
electrodes la to lc, to thereby permit the needle electrodes la 
to lc to equally emit electrons or negative ions. 

In the negative ion emitting apparatus of the illustrated 
embodiment thus constructed, when the DC high-voltage power 
supply section 6 is activated for application of a high voltage, 
it discharges negatively charged electrons. However, the 
negatively charged electrons are prevented from flowing through 
the high-voltage wiring 5 to the load resistance section 8 
arranged between the high-voltage wiring 5 and the high-voltage 
wirings 5a to 5c by the load resistance section 8. 

This results in the negatively charged electrons being 
filled in the wiring 5, thus, it will be noted that the load 
resistance section 8 acts as a pressure unit of a kind. Then, 
the high-voltage applied exceeds a predetermined level, the load 
resistance section 8 tries to forcibly discharge the filled 
negatively charged electrons through the high-voltage wirings 5a 
to 5c toward the needle electrodes while equally distributing the 
negatively charged electrons to the wirings. However, the 
negatively charged electrons are prevented from flowing to the 
needle electrodes la, lb and lc by the lead resistance sections 
3a, 3b and 3c respectively arranged between the high-voltage 
wirings 5a, 5b and 5c and the needle electrodes la, lb and lc. 

This causes negatively charged electrons to be filled in 
the high-voltage wirings 5a to 5c. Then, when filling of the 
negatively charged electrons in the wirings exceeds a 
predetermined level, the electrons are forcibly equally 
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distributed to the needle electrodes la, lb and lc, which are 
then equally emitted from the needle electrodes la, lb and lc, 
respectively . 

As described above, the negative ion emitting apparatus 
of the present invention is so constructed that at least one load 
resistance section is connected between the DC high-voltage power 
supply section and at least one discharge electrode section to 
restrict flowing of electrons, leading to emission of negative 
ions. Such construction permits generation of negative ions 
without requiring any positive electrode. Thus, the present 
invention effectively eliminates generation of ozone due to 
corona discharge and generation of positive ions and by-products 
by a positive electrode, resulting in a structure of the negative 
ion emitting apparatus of the present invention being simplified 
and maintenance thereof being facilitated. Also, the present 
invention is increased in efficiency of emission of negative 
ions . 

The present invention will be more readily understood 
with reference to the following example; however, these examples 
are intended to illustrate the invention and not to be 
constructed to limit the scope of the invention. 

Example 1 

The negative ion emitting apparatus of the present 
invention constructed as shown in Fig. 1 was used in the example, 
wherein the DC high-voltage power supply section was constituted 
by a high-pressure power supply manufactured by Logy Denshi 
Kabushiki Kaisha and the needle electrode was made of titanium. 
A voltage at the high-voltage power supply section and a 
resistance of the load resistance section were set to be 5 kV and 
20 Q, respectively, resulting in negative ions emitted from the 
needle electrode being measured. 
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The measurement was carried out using ion system 
measuring equipment commercially available under a tradename 
MODEL KST-900 from Kobe Denpa Kabushiki Kaisha. The measuring 
conditions were as follows: 

5 

Ions measured: Positive and negative ions, 

Mobility: 0.4 cmVv • sec or more 
Space charge density: Difference between the number of positive 
ions and that of negative ions in the total number of 
10 ions 

Environment for measurement: Environment in a normal atmospheric 
O air or environment containing ions in high concentration 

if generated in atmospheric air 

]~_ Measurement range: 5 to 999900 ions/cc 
lS^ Minimum resolution in measurement: 5 ions/cc 
-fi Flow rate during sampling: 60 1/min 

Measurement place: Meeting room, Kobe Denpa Kabushiki Kaisha 
~=T= Measurement temperature: Room temperature (21°C) 

2QL The measurement was carried out as shown in Fig. 3. More 

specifically, the measurement equipment 13 described above was 
placed at a location spaced by 1 m from the negative ion emitting 
apparatus 12. The measurement equipment 13 was arranged so as 
to permit ions to pass above a sampling inlet 14 of the equipment 

25 13. The measurement was carried out about 300 times for five 
minutes from each of times 14:45, 15:00, 15:15 and 15:35, after 
actuation of the negative ion emitting device 12 was started. 

The results are shown in Figs. 4, 5, 6 and 7, wherein 
Fig. 4 shows data on measurement of positive ions obtained when 

30 the measurement was started at time 14:45. Measurement of 
positive ions took place for the reason that presence of positive 
ions in the atmospheric air before the measurement causes the 
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positive ions to be bonded to negative ions emitted from the 
negative ion emitting apparatus, leading to a failure in grasping 
the number of negative ions actually emitted. A reduction in the 
number of negative ions at an initial stage of the measurement 
in Fig. 5 would be due to the fact that negative ions bonded to 
positive ions fail to be counted. 

The number of negative ions counted, the number of times 
of measurement and an average thereof were as follows: 

(1) Start of measurement at 15:00 (the maximum value is not shown 
in Fig. 5 ) : 

10000 to 20000 ions/cc: 49 times 
20000 to 30000 ions/cc: 60 times 
Average: 8279 ions/cc 

(2) Start of measurement at 15:15 (shown in Fig. 6): 

0 to 100000 ions/cc: 18 times 

100000 to 120000 ions/cc: 28 times 
120000 to 140000 ions/cc: 74 times 
140000 to 160000 ions/cc: 58 times 
160000 to 180000 ions/cc: 76 times 
Average: 137397 ions/cc 

(3) Start of measurement at 15:35 (shown in Fig. 7) 

1000 to 5000 ions/cc: 70 times 

5000 to 10000 ions/cc: 144 times 
10000 to 12000 ions/cc: 46 times 
12000 to 14000 ions/cc: 28 times 
14000 to 20000 ions/cc: 14 times 
Average: 7960 ions/cc 

A variation in numerical value during the measurement 
would be due to entrance and departure of people with respect to 
the meeting room in which the measurement was carried out during 
the measurement . 
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The above results clearly prove that the negative 
electron emitting apparatus of the present invention can emit a 
considerable number of negative ions. 



5 Example 2 

In order to compare the amount of each of positive ions 
and ozone emitted from the needle electrode of the negative ion 
emitting apparatus of the present invention used in Example 1 
with that emitted from a conventional negative ion emitting 
10 apparatus utilizing corona discharge (manufactured by a certain 
manufacturer in Japan), the inventors requested Oki Engineering 
O Co., Ltd. (Measurement Verifier Registration No. 595/Tokyo) to 
\k make the measurement. 

r: Positive ions emitted cause nitrogen and oxygen in the 

15=11 air to be bonded to each other to produce nitrogen oxides. Thus, 
i)i in the example, nitrogen oxides were measured. 
L, The measurement was carried out as follows: 

P Sampling of gas generated from the negative ion emitting 

3 apparatus was carried out as shown in Fig. 8. More specifically, 
20jrf the negative ion emitting apparatus 12 was kept at a rear portion 
thereof open and covered on a front side thereof or a negative 
ion generation side thereof with a vinyl sheet 15, followed by 
sealing of the apparatus 12 by means of an adhesive tape to 
prevent leakage from the apparatus. Then, the vinyl sheet 15 was 
2 5 pursed up at a distal end thereof and a Teflon tube was securely 
connected to the distal end of the sheet 15 by means of an 
adhesive tape, to thereby permit a distal end of the tube to act 
as a sampling port. Then, two or first and second musette 
impingers 17 arranged in series, a flow meter 18, a diaphragm 
30 pump 19 and an integrating flow meter 20 were connected to the 
apparatus in order. Sampling of gas generated from the apparatus 
was carried out for 20 minutes. 
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Measurement of nitrogen oxides took place using ion 
chromatography. More specifically, 10 ml of 0.3% hydrogen 
peroxide aqueous solution was used as a collecting liquid. 
Nitrogen monoxide and nitrogen dioxide were oxidized to a nitrite 
5 ion and a nitrate ion in the collecting liquid, resulting in 
being collected therein. Then, the nitrite ion and nitrate ion 
thus collected were subjected to quantitative determination by 
ion chromatography. Concurrently, nitrite and nitrate ions in 
the room were likewise determined (reference test) according to 
10 substantially the same procedure as described above. The latter 
measured values were subtracted from the former ones, to thereby 
O calculate the amount of nitrogen oxides generated from the 
Ijl apparatus per unit time. In a hydrogen peroxide aqueous 
j~: solution, a nitrite ion or nitrate ion in an amount of one mole 
15 y! is produced per mole of nitrogen monoxide or nitrogen dioxide, 
jji A mole of gas occupies a volume of 2 2.4 1 at a temperature 0°C 
~ and a pressure of 10.3 kPa, so that the amount of nitrogen oxides 
U} generated per unit time is equal to a sum of a determined value 
;f| of a nitrite ion and that of a nitrate ion. 
20 :f; Measurement of nitrite and nitrate ions in the collecting 

liquid was carried out using an ion chromatograph commercially 
available under a tradename IC7000P (temperature of constant 
temperature bath: 40°C, column: ICS-A44, eluting solution: 4.0 
mmol Na 2 CO 3 /4.0 mmol NaHCOs, removing solution: 15 mol H2SO4) from 
2 5 YOKOGAWA ELECTRIC CORP. 

The results of measurement of a volume of nitrogen oxides 
generated per unit time carried out as described above are as 
follows : 

Negative ion emitting apparatus 
30 of the present invention below 2 ]jl/h 

Conventional air cleaner 48 yl/h 



-13- 



Ozone was measured using neutral potassium iodide 
techniques. More particularly, 13.61 g of KH 2 P0 4 , 35. 82 g of 
Na 2 HP0 4 and 10.0 g of KI were dissolved in water to prepare an 
aqueous solution of 800 ml in volume and then a NaOH solution and 
a HC1 solution were added to the solution to adjust pH of the 
solution to a level of 6.8 to 7.2. Then, water was added to the 
solution, to thereby obtain the solution of 1000 ml in volume, 
which was used as a collecting solution. Also, 0.1 mol/1 I2 
solution of 10 ml in volume was prepared and HCL was added 
thereto, and the solution was titrated with 0.05 mol/1 of Na 2 S 2 0 3 
solution using starch as an indicator. Supposing that a 
titration value thus obtained is indicated at a ml, 0.1 mol/1 of 
I 2 solution was taken in a volume of 8 9. 3/ (a x f) ml (f: a factor 
of 0.05 mol/1 Na 2 S 2 0 3 solution) and then water was added to the 
solution to obtain the solution of 100 ml in volume. Then, the 
solution was diluted to a concentration as large as one tenth 
with the collecting solution, to thereby obtain a standard 
solution. 

Then, 10 ml of the collecting liquid was placed in each 
of the first and second musette impingers 17 shown in Fig. 8 and 
then an air sample was passed through the impingers for a 
predetermined period of time (10 to 30 minutes) at a suction 
speed of about 2 1/min. After passing of the air sample 
therethrough, water was added to the collecting liquid to 
increase a volume of the collecting liquid to 10 ml, to thereby 
obtain a test solution of 10 ml. Within 45 to 60 minutes after 
sampling, the test solution and standard solution each were 
stepwise diluted with the collecting liquid and then subjected 
to measurement of absorbance at a maximum wavelength near 350 ran, 
to thereby prepare a calibration curve (relational curve). Then, 
the amount of ozone (0 3 ) was obtained from the calibration curve, 
resulting in the amount of O3 generated per unit time being 



-14- 



calculated . 

The absorbance measurement was carried out using a 
commercially available visible spectrophotometer (UV 2000, 
absorption wavelength: 350 nm) manufactured by Shimadzu Corp. 

The results of measurement of a volume of ozone per unit 
time are as follows: 

Negative ion emitting apparatus 

of the present invention below 2 pil/h 

Conventional air cleaner 4 8 jul/h 

The results clearly indicates that the negative ion 
emitting apparatus of the present invention generates only a 
trace amount of positive ions and ozone, which are not 
substantially detected. 

While preferred embodiments of the invention have been 
described with a certain degree of particularity with reference 
to the drawings, obvious modifications and variations are 
possible in light of the above teachings. It is therefore to be 
understood that within the scope of the appended claims, the 
invention may be practiced otherwise than as specifically 
described . 
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What is Claimed is: 

1. A negative ion emitting apparatus comprising: 
a DC high-voltage power supply section; 

at least one discharge electrode section; and 
at least one load resistance section arranged between 
said DC high-voltage power supply section and said discharge 
electrode section so as to restrict flowing of electrons from 
said DC high-voltage power supply section to said discharge 
electrode section. 

2 . A negative ion emitting apparatus as defined in claim 
1, wherein said DC high-voltage power supply section is connected 
to said load resistance section and discharge electrode section 
through a high-voltage wiring. 

3. A negative ion emitting apparatus as defined in claim 

1, wherein said discharge electrode section is constituted by a 
needle electrode formed at a distal end thereof with an acute 
angle. 

4. A negative ion emitting apparatus as defined in claim 

2, wherein said discharge electrode section is constituted by a 
needle electrode formed at a distal end thereof with an acute 
angle . 

5. A negative ion emitting apparatus as defined in claim 
1, wherein the amount of negative ions emitted is varied by 
varying a load resistance of said load resistance section. 

6. A negative ion emitting apparatus as defined in claim 
2 r wherein the amount of negative ions emitted is varied by 
varying a load resistance of said load resistance section. 

7. A negative ion emitting apparatus as defined in claim 

3, wherein the amount of negative ions emitted is varied by 
varying a load resistance of said load resistance section. 

8. A negative ion emitting apparatus as defined in claim 

4, wherein the amount of negative ions emitted is varied by 
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varying a load resistance of said load resistance section. 

9. A negative ion emitting apparatus as defined in claim 
1, wherein a plurality of said discharge electrode sections are 
arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

10. A negative ion emitting apparatus as defined in 
claim 2, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

11. A negative ion emitting apparatus as defined in 
claim 3, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

12. A negative ion emitting apparatus as defined in 
claim 4, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
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electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

13. A negative ion emitting apparatus as defined in 
claim 5, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

14. A negative ion emitting apparatus as defined in 
claim 6, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

15. A negative ion emitting apparatus as defined in 
claim 7, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 
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16. A negative ion emitting apparatus as defined in 
claim 8, wherein a plurality of said discharge electrode sections 
are arranged; 

a distributor is arranged between said discharge 
electrode sections and said DC high-voltage power supply section 
and provided therein with an additional load resistance section; 
and 

said DC high-voltage power supply section and said 
discharge electrode sections are connected to said distributor. 

17. A negative ion emitting method comprising the step 
of connecting at least one load resistance section between a DC 
high-voltage power supply section and at least one discharge 
electrode section, to thereby restrict flowing of electrons from 
said DC high-voltage power supply section to said discharge 
electrode section for emission of negative ions from said 
discharge electrode section. 
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ABSTRACT OF THE DISCLOSURE 
A negative ion emitting method and an apparatus therefor 
capable of emitting negative ions with increased efficiency 
without generating ozone and positive ions while being simplified 
in structure- The apparatus includes a DC high-voltage power 
supply section and a discharge electrode section, between which 
a load resistance section is arranged so as to restrict flowing 
of electrons from the power supply section to the discharge 
electrode section. 
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